PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

Definitions of Terms Used in Standard

This section includes all newly defined or revised terms used in the proposed standard.
Terms already defined in the Reliability Standards Glossary of Terms are not repeated
here. New or revised definitions listed below become approved when the proposed
standard is approved. When the standard becomes NERC approved and effective, these
defined terms will be removed from the individual standard and added to the Glossary.

Design Plan: The collection of the system assumptions and performance criteria that
are the basis for the UFLS program in a Planning Coordinator’s area. The design plan
includes consideration of such items as the minimum desired frequency, the range of
island load versus generation balance, system inertia, and maximum desired overshoot

frequency.

Functional Design Specification: The particular UFLS program design details that
are to be implemented by Distribution Providers. The design details include such
elements as the number of load shedding steps, the trigger frequency at each step, the
percentage of total Distribution Provider load to be shed at each step, and the maximum
time delay associated with each step.
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PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

A. Introduction

| 1. Title:_ Automatic Underfrequency Load Shedding Requirements
2. Number:  PRC-006-MRO-01
3. _Purpose:

The purpose of this standard is to develop, coordinate, implement
and document Automatic Underfrequency Load Shedding (UFLS) requirements.
The UFLS program is to provide last resort system preservation measures to
assist in the recovery ofmitigate-unwanted-ow frequency to acceptable levels
following underfrequency events by restoring reasonable balance between load
and generation. eenditions:

3-4. Applicability:

3141 Planning Coordinator (PC)
3:2:4.2. Distribution Provider (DP)
3:3:4.3. Transmission Owner (TO)
3:4:4.4. Generator Owner (GO)

5. Effective Date: 1% day of the 1% quarter one year following last appropriate

Regulatory Approval.

Implementation plan timeframes
(This text was included for convenience in the comment version of the
standard, but-financial-sanctions will be removed in the ballot version of

the standard.)

R1 — Complete a Design Plan within 1 year after applicable Regulatory
Approval, unless granted an extension by the MRO

R2, R3 — Develop! ve. : }

R9 and distribute the initial Functional Design Specifications within 1 year
after completion of the Design Plan, unless granted an extension by the
MROR10.

R5 — Implement the assigned Functional Design Specifications within 1 year
after the Functional Design Specifications are received, unless granted an
extension by the MRO.

R11, R12 — Complete and distribute an initial UFLS program assessment
report within 2 years of all its Functional Design Specifications being
implemented, unless granted an extension by the MRO.

B. Requirements

R1. Each Planning Coordinator shall have a Design Plan for its area and provide its
Design Plan to its adjacent Planning Coordinators. Each Planning Coordinator shall

provide comments on its adjacent PC’s Design Plan and should achieve
concurrence on each other’s Design Plan. The Design Plan shall consider the
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PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

following elements: [Violation Risk Factor: Medium] [Time Horizon: Long-term
Planning]

e Reasonable number of step blocks and associated frequency set points

e Suitable minimum percentage of total connected forecasted annual peak hour
Load assigned to trip in its area and appropriate percentage of connected
forecast load for each step block

Proper intentional and total tripping time delays

Generation off nominal frequency protection

Undervoltage inhibit settings

Appropriate types of off-nominal frequency relays

Fitting Exemption criteria

Tie tripping schemes, if applicable

Islanding schemes, if applicable

Automatic load restoration schemes, if applicable

Any other schemes that are a part of, or may impact, the UFLS programs, if

applicable

R2. Each Planning Coordinator shall have a UFLS program Functional Design
Specification for each of the Distribution Providers in its area The Functional
Design Specification shall include but not be limited to the following elements:
[Violation Risk Factor: Medium] [Time Horizon: Long-term Planning]

e Number of step blocks and associated frequency set points
e Minimum percentage of total connected forecasted annual peak hour Load
assigned to trip in its area and the percentage of connected forecast load for

each step block
e Intentional and total tripping time delays

R3. Each Planning Coordinator shall distribute a Functional Design Specification to
each Distribution Provider in its area and provide all of the Functional Design
Specifications to each of its adjacent Planning Coordinators. Each Planning
Coordinator should provide comments on its adjacent PC’s Functional Design
Specification. [Violation Risk Factor: Lower] [Time Horizon: Long-term

Planning]

R4. Each Distribution Provider shall review and if necessary revise its portion of the
UFLS program each calendar year and within 15 months of the last evaluation of
its UFLS program in accordance with its assigned Functional Design
Specification(s). [Violation Risk Factor: Lower] [Time Horizon: Long-term

Planning]

The annual review shall include the following:
e Updating of the UFLS program load data to reflect the next year’s forecast

peak hour Loads
e Consideration of the characteristics and criticality of the end use Loads that
are connected to its facilities, if provided by the associated Load Serving - —
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PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

R5. Each Distribution Provider shall implement its assigned UFLS program Functional
Design Specification prior to the next forecast peak Load season, unless granted an
extension or exemption by its Planning Coordinator. [Violation Risk Factor:
Medium] [Time Horizon: Long-term Planning]

R6. Each Generator Owner with automatic underfrequency protection relays installed in
the MRO footprint shall have relay trip settings that are equal to or slower than the
minimum tripping time delays in the following table: [Violation Risk Factor:

Medium] [Time Horizon: Long-term Planning]

/| Formatted: Border: Top: (Single solid line,
/| Auto, 0.5 pt Line width)

Draft 2 05-07-+-v10 Page 4 of 21
Effective Date




PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

/| Formatted: Border: Top: (Single solid line,
/| Auto, 0.5 pt Line width)

Draft 2 05-07-4 v10 Page 5 of 21 /
. .



PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

/| Formatted: Border: Top: (Single solid line,
/| Auto, 0.5 pt Line width)

Draft 2 05-07-4 v10 Page 6 of 21 /
. .



PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

Table 1

Frequency (Hz) Minimum Time Delay (Sec)
Automatic tripping not

>=59.5 permittedAutematicTripping-Not
Perpmttied

<59.5t0>59.3 | 2,700
<59.3t0>59.0 | 300
<59.0t0>58.4 |80
<58.4to>58.0 |30 [
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PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

<58.0t0o>57.6 |75
<57.6 0

R6.1. If a generator must be tripped for its own protection outside the specifications
in the above Table 1, then the Generator Owner shall arrange for additional
automatic Load shedding to be installed by mutual agreement_with an
acceptable raddition-to-thatreguired-of-Distribution Provider, unless the
Generator Owner is granted an exception by its Planning Coordinator. The-ef
additional automatic Load shedding shall be within the same areacredible-istand
and implementedinstituted at the same frequency and time delay as the
generator would be expected to trip. The -and-an-amount of additional Load
that is to be tripped shall be agreed upon by the Distribution Provider,
Generation Owner, and Planning Coordinator.

R7. Each Distribution Provider that has an assigned Functional Design Specification(s)
shall provide new and updated UFLS data to the associated Planning

Coordlnator(s) W|th|n 60 davs after belnq requested bv its —'Feansmtssmn—gwnet—

Plannlng Coordmator [Violation RISk Factor Medlum] [Tlme Horlzon Long-term

Planning]

R8. Each Distribution Provider and Transmission Owner shall provide to its Planning
Coordinator(s) the applicable data of reactive power devices controlled in
association with, but separate from, the UFLS program, as well as the applicable of
other schemes that may impact the UFLS programs in the MRO footprint, prior to
placing them in service. [Violation Risk Factor: Lower] [Time Horizon: Long-term
Planning]

R9. Each Generator Owner shaII prOV|detf—a—D+stHbutten—llFewder—er—‘FFaesmtss+en

Feqweement—fer—ttsefaemﬂe&elee to |ts Plannlnq Coordmator(s) the appllcable data
of the off-nominal frequency relay settings of its generating unitshaving-less-than
or-egqualto-30-feeders and the settings and time delays of other protective schemes

that mav |mpact thehaveenet—aggtegated—theml:ead—mthethee&stnbuﬂen

UFLS program(s) in the MRO footprlnt prior to placmq them in service. [Vlolatlon
Risk Factor: Lower] [Time Horizon: Long-term Planning]

R10. Each Planning Coordlnator shall reV|eW—bet—ma>,LFequest—an

stepsendthenmntmem and i fnecessary revise ma;emum—ftequeney—set
[EEREE
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PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

Each-Planning-Coordinatershat-update its UFLS program database every calendar year
and within 15 months of the last reviewupdate. [Violation Risk Factor: Lower]

[Time Horizon: Long-term Planning]

The database shall include:

UFLS program data

Generator unit off-frequency data

Island information, if applicable

Reactive power device information, if applicable
System tripping schemes, if applicable

R11. Each Planning Coordinator shall review the UFLS program data for its area and
perform an assessment of the expected performance of the UFLS program and
related reactive power device tripping schemes or protective schemes in its area at
least every five calendar years. [Violation Risk Factor: Medium] [Time Horizon:
Long-term Planning]

R12. Each Planning Coordinator shall have a report of its required UFLS program
assessments and provide its assessment reports to at least the associated
Distribution Providers, associated Transmission Planners, and its adjacent Planning
Coordinators. [Violation Risk Factor: Lower] [Time Horizon: Long-term Planning]

C. Measures

M1. Each Planning Coordinator shall have documentation of the Design Plan for its
area and evidence that it provided its Design Plan to its adjacent Planning
Coordinators, as well as provided comments on its adjacent Planning
Coordinators’ Design Plans as required in R1.

M2. Each Planning Coordinator shall have a Functional Design Specification for each
Distribution Provider in its area as required in R2.

M3. Each Planning Coordinator shall have evidence that it distributed a Functional
Design Specification to each of its Distribution Providers, as well as all of the
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PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

M4.

Function Design Specifications to each of its adjacent Planning Coordinators as
required in R3.
Each Distribution Provider shall have evidence that it reviewed its load data

M5.

according to the schedule and if necessary revised its portion of the UFLS
program as required in R4.

Each Distribution Provider shall have evidence as required in R5 that either 1) it

M6.

implemented its assigned UFLS program functional design specification or 2) it
was granted an extension or exemption from its Planning Coordinator.

Each Generator Owner shall have evidence as required in R6 that: 1) its automatic

M7.

underfrequency protection relay trip settings meet the minimum tripping time
delays in Table 1; 2) it has an exemption from its Planning Coordinator; or 3) it
obtained acceptable additional Load shedding.

Each Distribution Provider that has assigned a Functional Design Specification(s)

MS8.

shall have evidence that it provided new and updated UFLS data as required in
R7.

Each Distribution Provider and Transmission Owner shall have evidence that it

MO9.

provided details of controlled reactive power devices, as well as any other
applicable schemes prior to placing them in service as required in R8.

Each Generator Owner shall have evidence that it provided details of off-nominal

M10.

frequency relay settings and setting and time delays of other protective relay or
schemes as required in R9.

Each Planning Coordinator shall have evidence that it reviewed and if necessary

M11.

revised its UFLS program database as required in R10.

Each Planning Coordinator shall have evidence that it reviewed the UFLS

M12.

program data in its area and performed an assessment of the expected
performance of the UFLS programs as required in R11.

Each Planning Coordinator shall have evidence that it provided its UFLS program

assessment report(s) to the noted entities as required in R12.
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PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

D. Compliance
1. Compliance Monitoring Process
1.1. Compliance Enforcement Authority
Compliance monitor: MRO
1.2. Compliance Monitoring Period and Reset TimeframeFime-Frame
One or more of the following methods will be used to assess compliance:
- Self-certification (Conducted annually according to schedule.)

- Spot Check Audits (Conducted anytime with up to 30 days notice given to
prepare.)

- Periodic Audit (Conducted once every three years according to schedule.)
- Compliance Violation Investigations

- The Performance-Reset Period shall be 12 months from the last finding of
noncompliance.

- Self Report
1.3. Data Retention

All documentation is to be retained that demonstrates compliance with the
Requirements and Measures since the last Compliance Audit. Current plan is
available at all times.

If an entity is found non-compliant the entity keeps information related to the
noncompliance until found compliant or for two years plus the current year,
whichever is longer.

Evidence used as part of a Compliance Violation Investigation is retained by
the entity being investigated for one year from the date that the investigation is
closed, as determined by the Compliance Monitor.

The Compliance Monitor keeps the last periodic audit report and all requested
and submitted subsequent compliance records.

1.4. Additional Compliance Information
None
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PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

2. Violation Severity Levels
R # Lower VSL Moderate VSL High VSL Severe VSL
R1 The documented Design Plan did The documented Design Plan did | The documented Design Plan did | Do not have a documented

not consider one or two of the
required elements.

Fhe Planning Coordinator did ot
IF eludefeu provide anexplanatio

anthedeame

not consider three or four of the

not consider five or more of the

Design Plan.

required elements.
OR
Provided its Design Plan to some,

required elements.
OR
Did not provide its Design Plan to

but not all, of its adjacent
Planning Coordinators.

OR
Provided comments back to some,

any of its adjacent Planning
Coordinators

OR
Did not provide any comments

but not all, of its adjacent

back to its adjacent Planning

Fhe Planning Coordingiangisiies
IF Shude-orp e“'ﬁde g £ ES

methodology-
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Effective Date

R2 Fhe-Planning-Coordinator-made-its | Have documented Functional Have a Functional Design Do not have any Functional
credible-island-determinations Design Specifications, but they do | Specification for some, but not Design Specifications for its
avaHable-31—45-days-after-the not include all of the required all, of its Distribution Distribution Providers.Fhe
determination-was-made-as elements.Fhe-Planning Providers.Fhe-Planrning Dopmne-Cosrdnniedidnst
deseribecinR22 .geg'd" 3o .naele_ H-6f eel_lble _Qee dinator F aele. s eled.lble ¢ naIHa_Ee an-contirm-creatble

island-determinations aual_labl_e 6 | istand-determinatio saual_lalal_e 61 | islanding more-tha 1. S-months
OR 60-days-aftert e_det9|_| Hation ® elaysl after-the _detel i a;ue frox '.E el .Iast evaluationas
lanni i
e dodomionrnssensoe-the SR SR SR
: :
eeF||e|t||geE|E5 E_EQd_ays lanning.C . he Planaing.C . lanning.C . |
32.3. j i i I -IES GI edible islal d detell li latie s
provided aw |tte_| responseto-the | provided .amltte_ Fesponse-io-the ;
e?' enting-e 'E'%l 61. ;59. ays €0 ||eﬁ tng entity-more-t an 6 avalllable iore than75-days-afte
Ieg.g. i %2.3. desel ibed i l %2.2.
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The-PlannineCoordinator’s Distributed the Functional Design | Distributed the Functional Design | Did not distribute the Functional
racthede s rdidnape s Specifications to its Distribution | Specifications to some, but not Design Specification to any
exemption-criteria-Off-nominal Providers, but not to its adjacent | all, of the Distribution Providers | effected Distribution Providers
frequeneyrelay-types;simulation | Planning Coordinators. Fhe and Planning Coordinators. Fhe | and Planning Coordinators. Fhe
blleals_el e |upltn.g Hies-as nethodslogy did-netinclude the Rethodology-avatlable morethan | methodology d'd. ot elu_de_
fregue i/ a.'d"e' uezltage luati 69 da_ylsall_te agleq.uest % freqtiency setpoints-a Sl
: delays-ang/or did-not S tl_e
OR oF others6 emesa d poter al 39%-load shed-as-ceserped
effaet o adjacent Ia_ g OR R
Coomentesnsdoserbod-n
Ihe—PJanmng—Geerdma&e#maele—ﬂs_ R3:1- OR
'l'Et edﬁelegy avatable 31 " 5 Fhe-Plarning Goordinator
days-aftera-regquest-as-deseribed | pothave-a-deeumented
ceemchhede e o b BB B e ]
sredodmrtonreseense-e-the
: ;
ft : ibed-i OoR
R3:3:
o lonmng-Cesrdanie:
SrensE o A osneRst-e-he
: ;
e?' end ge'“%l 61— ;59.355
R3.3-
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implemented its assigned UFLS
program Functional Design
Specification, BUT it was
lacking, inaccurate, misleading, or
not provided as requested.

R4 No review or revision of the UFLS | No review or revision of the No review or revision of the No review or revision-of t| Formatted: Requirement, Space Before: 0 pt, }
program was performed in the next | UFLS program was performed in | UFLS program was performed in | UFLS program was perforl After: 0 pt
calendar year and within 16 the next calendar year and within | the next calendar year and within | the next calendar year and within
months, but was performed within | 19 months, but was performed 21 months, but was performed 24 months of the last review.
18 months, of the last review. within 20 months, of the last within 22 months, of the last Ihe—Drsmba&;en—Pm;éeﬁ Formatted: Requirement, Space Before: 0 pt, }
review. review. review-and-update-its YR After: 0pt
program-more than-15-months
OR OR frem-the-lastovaluation
The review included the The review did not include < { Formatted: Space Before: 0 pt, After: 0pt |
consideration of some, consideration of the
butBistribution-Provider-did not characteristics or criticality of the
all of theeeHect characteristics end use Load.
and critically of the end data-or
eriticality-of End-use Load that OR
was provided byfrem the Load The review included updating the — f{Formatted: Requirement, Space Before: 0 pt, }
Serving Entities. UFLS program load data BUT After: 0 pt
failed to reflect the next year’s
projected peak hour Loads.
R5 Provided evidence that it Did not provide anvevidel{ Formatted: Space Before: 0 pt, After: 0 pt ]

it implemented its assigneq Formatted:

Space Before: 0 pt, After: 0 pt ]

program Functional Design
Specification and does not have
an extension or exemption from
its Planning Coordinator.The
Ia_ g Coordinate d'd, ot
|e.,||ew _|ts U I:SIpl,eg_al Ha d
months-of thelast review-

{ Formatted:
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Auto, 0.5 pt Line width)

Draft 2 05-07-3+10
Effective Date

Page 16 of 21



PRC-006-MRO-01 — Automatic Underfrequency Load Shedding Program

)

R6 The-Planning-Coardinater Fhe-Planning-Coordinater Provided evidence that it Did not provide evidence that it
performed-the-assessmentbut-did | performed-the-assessment-but-did | complies with Table 1 and/or complies with Table 1 and/or
notinclude1-of the-performance notinclude2-of the performance | R6.1, BUT the evidence was R6.1. and does not have an
clements: CORCRE lacking, inaccurate, misleading, or | extension or exemption from its
not provided as requested. Fhe Planning Coordinator.Fhe
tanning Goora ato] lpel Ie_ IEd Ia'ﬁ g Gee_dl 1ato ie-not :
more-than-2-of the-performance the-expected-performance-of-the
elements: UFLSprogram-atleast-every-5
ealendapyeap& « *{ Formatted: Space Before: 0 pt, After: 0 pt
R7 New and updated data was New and updated data was New and updated data was Did not provide the requested

provided more than 60 days, but provided more than 90 days, but | provided more than 120 days, but | UFLS over 150 days after it was
less than 90 days after being less than 120 days after being less than 150 days after being requested.Fhe-Planning
requested.Fhe-Planning requested.Fhe-Planning requested. Coordinatorprovided-the
Ceorlnntorpresdocthe Casrdnonra e doehe OR OSSOSSEALR LRS-

. ; o I
assessmen{—mpeﬂ—te—th&asseeta&ed assessment Feportto the New and updated UFLS data
ehtitiesin-31—45-days: associated-entities-in-46—60-days: were provided, but were lacking, days-Hrom-the-request

inaccurate, misleading, or not
provided as requested.Fhe
anningC - .

FRenssossmnReere-the

/
/
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R8 The-Bistribution-Providerer Fhe-Bistribution-Provideror Applicable data for any planned Did not provide applicable data
SrRsrss e shdnet SSrAsR s e e el daet applicable reactive power devices | for any planned applicable
provide1-or-2-of the-elements: provide-3-or-4-of the-elements: or system protection schemes, reactive power devices, system

that may impact the UFLS protection schemes, and/or that

programs were provided, but it may impact the UFLS

were lacking, inaccurate, programs.Fhe-Planning

misleading, or not provided as Coordantareidbnotoe s dothe

requested on time.Fhe data-within-15-moenths-of the ast
o i

R9 The Distribution-Provideror Provided the applicable off- Applicable data off-nominal No applicable data off-nominal
TFransmission-Ownerprovided-the | nominal frequency relay setting, | frequency relay settings and time | frequency relay settings were
databl—75-daysfrom-the-date-of | but did not provide them prior to | delays or other protective provided. Fhe-Distribution
change- being placed in service.Fhe schemes that may impact the Provider-or-Transmission-Owner

Sisrbutentendores UFLS were provided, but were sredectho-mere o 0E Ao e
Fransrission-Owner-provided-the | lacking, inaccurate, misleading, or | from-the-date-ofchange-
data76—00-daysfrom-the-date-of | not provided as requested. Fhe
o 00— 10E cl o thodotn
SRS ss e se dnat
Weinf . ¥
pl-ae}ng—ﬁew—eqﬂ-l-p'meﬂt—m—seﬂ%e—- i i i 0
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No review or revision-of ﬂ'{ Formatted: Requirement, Space Before: 0 pt,

)

R10 No review or revision of the UFLS | No review or revision of the No review or revision of the
database was performed in the next | UFLS database was performed in | UFLS database was performed in | UFLS database was perforﬁAﬂe“ Opt
calendar year and within 16 the next calendar year and within | the next calendar year and within | the next calendar year and within
months, but was performed within | 19 months, but was performed 19 months, but was performed 24 months of the last review.
18 months, of the last review. within 20 months, of the last within 22 months, of the last The Generator- Owner-provided
The Generator- Ownerprovided-the | review.Fhe-Generator Owner review. Fhe-Generator- Owner the data-more-than-105-days-from
oR
.
Fhe SI o eﬁate Q. i e'.d'd St
R11 No review of the data and No review was performed in a No review was performed in a No review was performed in a

assessment of the UFLS program

Planning Coordinator’s area of

Planning Coordinator’s area of

Planning Coordinator’s area of

were performed within five
calendar years, BUT were
performed within six years of the

BOTH the UFLS program data

BOTH the UFLS program data

BOTH the UFLS program data

AND the assessment of the UFLS

AND the assessment of the UFLS

AND the assessment of the UFLS

programs associated with the data

programs associated with the data

programs associated with the data

last review and assessment.Fhe
Generator Owner-did-not-meet-1-of
tl_e erfteria I'Stes! H ab_ I_e + al Ild |
shedding-

within the last six calendar
years. Fhe-Generator-Ownerdied
> of toriali .
Table-l-and-did-notarrange-for

tional load <! in

within the last seven calendar
veals. Fha-CeperatorOwperdid
1 toriali )
Table-l-and-did-notarrange-for
ditional i

within the last eight or more
calendar years.The-Generator
Ownerdid-not-meet-more-than-3
eltel_euteuallsteel IF Iabll_e; |
load-sheddirg:
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R12 Have a UFLS program Have a UFLS program DoThe Distribution-Provider;
assessment report, BUT it was assessment report, BUT it was not | Fransmission-Owner,-of
provided to some, but not all, of provided to any of its Distribution | Generation-Ownerdid not have
the Distribution Providers, Providers, Transmission Planners, | ai j i
Transmission Planers and or adjacent Planning UFLS program assessment
adjacent Planning Coordinators. Coordinators. report.or+related-protective
seacrs-Eree-thoRe ok
Season:
.I ¢ Ia_n II glsee ?' 1atof I. € Ia_ Ill 9 ggg”? II atol Il.'EI Ia. “I g-Coordinato e laRRing g.gg'd" ator
N N A 4 L did etupd_ate_ltsHI:S
he Planni : - : | i -
provided-its-database-31— | provided-its-database- 46— | provided-its-database 60— | provided-its-database-more
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